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The problem in this study was to investigate the interests,
satisfactions, opinions and preferences of Lewis and Clark Caverns
State Park Visitors during the 1974 season.
The major purposes were to (1) identify what visitors considered
the most desirable means of transportation to the caverns' entrance;
(2) to ascertain their opinions regarding different interpretive
methods; (3) to determine their preferences for the type of infor
mation to be dispensed during tours; and (4) to make recommendations
based upon these findings that may later be implemented to improve
the recreational services at Lewis and Clark Caverns State Park.
The self-administered questionnaire was chosen as the survey
instrument to obtain data regarding caverns visitors. All persons
over the age of twelve, taking self-guided tours, and visitors
from randomly selected guided tours were asked to participate.
Of the 46,307 adult visitors to the caverns in 1974, 1,252, or
2.07 percent of the population participated in the study.
Based upon the findings, the following conclusions appear to be
warranted:
(1) The majority of the respondents enjoyed the walk to the
caverns' entrance.
(2) There were considerable differences in preference for mode
of transportation to the caverns' entrance depending upon whether
respondents had ridden the cable car lift on previous visits.
(3) Visitors unaccompanied by a guide on self-guided tours
tended to enjoy walking slightly more than their counterparts
on guided tours.
(4) A relationship existed between temperature and visitor
response toward walking to the caverns' entrance.
(5) The visitors were generally quite satisfied with the length
of time spent on interpretation during guided tours.
(6) Participants vrho had visited the caverns previously were
less satisfied with all three interpretive techniques than were
first-time visitors.
(7) The guided tour was the interpretive method most satisfying
to a majority of the visitors.
(8) Visitor interest in tour information increased dramatically
as the amount of scientific, factual and especially historical
information was presented.
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CHAPTER I
INTRODUCTION

Lewis and Clark Caverns State Park lies in a small mountain range
45 miles east of Butte, in Southwestern Montana.

The park is owned and

operated by the Recreation and Parks Division of the Montana Department
of Fish and Game.

The unique limestone cave is said to be the largest

of its kind in the Pacific Northwest.
Tours of the caverns have been conducted since its discovery near
the turn of the century.

In the 1930's the Civilian Conservation Corp

(CCC) began work on many of the developments which exist today.

Cavern

interpretation and the manner in which it is presented has changed little
since the 1940's.
Today Lewis and Clark Caverns is in a period of transition.

Since

1947, a cable car lift had been used to transport visitors 400 feet up a
steep slope to the caverns' entrance.

In August, 1973, the lift became

inoperative and for the remainder of the season visitors were accompanied
by a guide along a three-quarter mile trail to the entrance.
Recent appraisals have suggested that restoration of the aging lift
may be impractical, both economically and physically.

Alternatives to

restoration include replacing the obsolete cable car with a more modern
lift or removing the mechanical lift completely, obliterating scars and
rehabilitating the CCC-built trail system which was used during the late
1973 season.

The ultimate decision to repair, replace, or offer an alternate

method of transportation lies with the Montana State Legislature and the
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Department of Fish and Game.

A portion of this study was, therefore,

devoted to identifying visitor preference in an attempt to aid in that
final decision.
While studying user reaction to tram use, an opportune time existed
to collect important information regarding interpretive services offered
at the caverns.

The traditional guided tour has been used exclusively

since the park's inception.

The second portion of this study sought to

ascertain user opinion of this particular interpretive technique in rela
tion to others which were given on an experimental basis.
methods included:

Experimental

(1) self-guided tours with the stationing guides in

different cavern rooms; and (2) self-guided tours with tape-recorded inter
pretive messages.

It was hoped that measuring visitor satisfaction derived

from each of three interpretive methods would help determine which was the
best technique to use.
Many written and oral complaints are received annually from visitors
who, for some reason are disappointed with the information presented during
guided tours.
visitors want.

Thus, it was important to determine what kind of information
The final portion of this paper attempted to isolate popular

information by measuring visitor interest in, and opinion of, different
interpretive tours.

The Statement of the Problem

This study determined the interests, satisfactions, opinions and
preferences of Lewis and Clark Caverns State Park visitors during the 1974
season.
The purposes were:

(1) to identify what visitors considered the

most desirable means of transportation to the caverns' entrance; (2) to

ascertain their opinion of experimental self-guided tours; (3) to determine
their preference for the type of cavern information to be dispensed during
tours; and (4) to make recommendations based upon these findings that may
later be implemented to improve the recreational services at Lewis and Clark
Caverns State Park.

Significance of Problem
Little user information has previously been collected and documented
regarding the 60-80,000 annual visitors to Lewis and Clark Caverns.

Inter

pretive services have been based upon speculation of visitor needs and
desires.

This investigation was prepared to furnish badly needed user

information, thus enabling the Recreation and Parks Division to provide
a more satisfactory recreational experience for cavern visitors.

Delimitations
Visitor interests, satisfactions, opinions and preferences were
determined and compared with different interpretive functions at the caverns.
Data obtained relates only to adult visitors at this site during the 1974
season and therefore does not pertain to other environments.
The findings may, in part, be used to aid in the Fish and Game
Department's decision to offer a certain type of recreational service in
the future.

Results and recommendations, however, were based only from

visitor response.
in this study.

Costs in terms of dollars and cents were not considered

The Department of Fish and Game must make the ultimate

decisions considering costs, departmental policy, and study results, with
these decisions being contingent upon legislative appropriations.

Limitations
Because of the inoperative condition of the cable car tram lift
during the 1974 season, it was difficult to make inferences about visitor
satisfaction arising from its use.

User satisfaction derived from walking

the three-quarter mile trail was measured easily; but without data on use
of the tram, the statistics were not comparable except for data collected
from individuals who had ridden on the tram during earlier visits.
This researcher felt visitor preference for one of the two modes
of transportation was necessary.

Therefore, the question was asked, "If

given a choice, which mode of transportation would you prefer— walking or
riding?"

Responses were gathered from those who had ridden the lift on

a previous visit as well as from those who had not.

Responses from the

two were separated and comparisons made in Table 2.

It should be noted

that responses from those who had not ridden the tram differ significantly
from those who had.

To paraphrase an adage, perhaps they did not miss

what they had never experienced.
Initially, it was believed that the guide chosen for the portion of
the study dealing with tour informational content functioned best when pre
senting factual information.

Consequently, it was possible that visitors

reacted more favorably to the factual, historic, and scientific information
than to fantasy and imaginary information.

However, every precaution was

taken to minimize this possible biasing factor.

For example, written infor

mation was compiled to be used for each of the five tour types (See Appendix
A). The guide memorized the information and was asked to present it as
closely to the original written form as possible.

Each of the five tour

types was then taped before a live tour audience and saved for future
reference as a check on accuracy.

Another possible weakness of a portion of the study resulted from
small sample size.

Determining visitor opinions of self-guided tours

required a deviation from standard procedures used for those who partic
ipated in guided tours.

Experimentation was conducted on relatively slow

days in late season when crowded conditions had slackened.

As a result,

the sample size was somewhat small as witnessed by the fact that only
seventy responses were gathered while using the self-guided technique with
interpretive tapes.

A sample size of two hundred was projected for each

self-guided interpretive method.
Finally, sampling was restricted to only those individuals who had
taken the tour of the caverns.

Thus, those who did not actually go into

the caverns on one of the scheduled tours were not included in the sample.
A previous study revealed that a visitor loss of 5.04% had occurred which
was directly attributable to the tram’s discontinuation (Appendix B).
It is quite possible, therefore, that the response to questionnaire item
number 3 (visitor preference for the mode of transportation to the caverns'
entrance) for this group would differ significantly from that of the popu
lation sampled.

CHAPTER II

REVIEW OF RELATED LITERATURE

Visitor use studies regarding interpretive services offered at
Lewis and Clark Caverns State Park are limited.

The bulk of the related

literature in this chapter, therefore, has been taken from short essays
from governmental publications related to interpretation.

These studies

will lend information regarding trends in all fields of interpretation,
as well as cave interpretation.
The related literature in this chapter has sought to:

(1) define

interpretation, (2) explain its purpose, (3) identify what should be inter
preted, and (4) explain current interpretive techniques.

Interpretation Defined
Perhaps interpretation is best defined by Tildon as "an educational
activity which aims to reveal meanings and relationships through the use of
original objects, by first hand experience, and by illustrative media,
rather than to communicate factual information."^

Interpretation then is

not merely the identification of plants, animals and minerals.

Nothing is

wrong with imparting pure information, but, ideally the concept of inter
pretation will follow a theme.

The whole story should be told, and

identification and names play only a part in explaining the entire story.^

^Freeman Tildon, Interpreting Our Heritage. (N.Y., University of
North Carolina Press, 1957), p. 8.
2

Robert J. Badaracco, "Toward the Ideal Self-guiding Nature Trail,"
Trends Magazine, July 1968, pp. 18-20.

Schulz stated, "In telling the group about such features one
does not stop at assigning names to them.
is not really interpretation.

Mere identification and naming

To be that, one must tell of interesting

relationships, and reasons fo^ names . .

Purpose of Interpretation
Carlson believed three stages of development exist in state parks.
First is the struggle to acquire lands.
and other conveniences are needed.

Second, roads, trails, shelters,

Finally, a stage which many parks do

not reach is helping visitors attain the highest values which the park
has to offer— inspirational, aesthetic, and spiritual values.
Specifically, Carlson felt the purposes of an interpretative pro
gram are "to help visitors understand, appreciate and enjoy; to awaken
public awareness of park purposes and policies; to develop a concern for
conservation; and to acquaint the public with the needs and problems of
wildland management.
In another essay, Carlson stated, "We have every reason to believe
that when the visitor has some knowledge and understanding of the physical
and historical features of the park, his satisfactions are greatly
increased."5
Another major purpose interpretation serves is educating the public
on the concept of conservation.

"Intensive interpretation of high quality

3Paul E. Schulz, "Interpretation of Park Values", Park Practice
GUIDELINE Magazine, art. 12 (March 1962), p. 12.
^Reynold E. Carlson, "Interpretation in State Parks", Park Practice
GUIDELINE Magazine, art. 5 (May 1960), pp. 1-2.
^Reynold E. Carlson, "The Park Nature Program Without the Profes
sional Naturalist", Park Practice GUIDELINE Magazine,art. 9 (May 1961),
p. 2.

is a vital tool in accomplishing protection which makes for decreased
vandalism."^
Fischer summed the purpose of interpretation:

"(1) To enhance

the visitor enjoyment which relates the value of the park resource to him.
(2) To instill the need for protection and management of the resource which
relates the value of the park to him."^

Interpretive Needs
An excellent source of information dealing in the area of general
outdoor interpretation may be found in a book edited by Shomon.
Eleven is dedicated to cave interpretation.

Chapter

Written by Douglas W. Scott,

this chapter provides suggestions for formats to cave interpretation.

He

noted that caves are unique environments not especially conducive to many
forms of interpretation.

Totally planned freedom in cave interpretation

is not possible and interpretation of caves is limited due to the following:
1.

Often a feeling of fear and uncomfortableness prevails

2.

Certain dangers exist in caves, and public safety must be considered
at all times

3.

On the typical guided tour, the visitors are captive audiences

4.

Logistical problems prevail during peak usage due to limited trail
mileage

5.

Irreplaceable natural cave features are extremely vulnerable and strict
surveillance is often necessary to control vandalism
Shomon suggested that the cavern visitor of today is better

educated and is seeking a higher degree of understanding of the cave's
natural features than previously.

Perhaps past emphasis on humor and joke

^Schulz, "Park Values," p. 6.
^David W. Fischer, "The Role of Interpretation,"
GUIDELINE Nagadine, art. 20 (May 1966), p. 1.

Park Practices

telling should cease and more serious geological and scientific informa
tion be stressed.

Scott said.

The intelligence of the modern visitor must be recognized
and humor used in good taste. The many standard cave jokes and
puns which exist in most unfortunate numbers have long since
become trite and should be avoided.&
Schulz stated that humor should not necessarily be avoided but
should be used in good taste.
in poor taste.

Like Scott, he feels that forced humor is

g

Dale, too, agreed with the aforementioned.
most state parks ” . . .

He suggested that in

the problem is not finding something to interpret,

but rather in selecting the important things and avoiding their dilution
with unrelated trivia."^®

It is not necessary to be all inclusive.

The

interpretation should incorporate only the most significant factors leading
to the thrust or theme of the story.
brief, significant and accurate.

Dale felt interpretation should be

In addition, although it may contain

something for the professional, it should be aimed primarily towards the
non-professional.

Interpretive Techniques
Guided tours are the oldest and perhaps most common of the inter
pretive methods.

Schulz felt they often are quality contacts and provide

one of the finest interpretive experiences a visitor may have.

^Douglas W. Scott, ed. Joseph J. Shomon, Manual of Outdoor
Interpretation, (N.Y., National Audubon Society, 1968), pp. 83-88.
^Schulz, "Park Values," p. 3.
Kenny Dale, "Interpretive Displays— Purpose and Philosophy"
Park Practice GUIDELINE Magazine, art. 8 (May 1961), pp. 1-4.
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. . . it is beyond a doubt that personalized interpretation
is vastly superior to even good impersonalized interpretation.
There is no question but that "live" interpretation produces
"quality contacts". — The best, most pleasant, most easily
absorbed, and the most inspiring interpretation is to be
found in a fine guided walk or talk by a skilled and enthu
siastic interpreter. This the National Parks Service recog
nizes in its policy that self-guiding systems and devices are
supplemental to and shall not replace personal interpretive
services.^ ^
As caves become increasingly more popular, however, crowded condi
tions which result create logistical problems and affect the quality of
interpretive programs.

As guided tour groups become larger, more of the

guide's time is spent policing and managing traffic and less time inter
preting the cave's features.

Because of the limited trail mileage within

caves, guides are often forced to rush their groups through the caves to
make room for new tours.
Mammoth Caves in Kentucky is currently undergoing experimentation
using the self-guided approach.

This type of tour allows visitors to walk

the interpretive trails at their own pace.

Guides are positioned along

the trail to discuss interpretive features, answer questions and maintain
surveillance.

This less structured interpretive method could perhaps

alleviate some congestion by more evenly distributing visitor flow.
Schulz, in a paper dealing with methods of interpretation, pointed
out that self-guided tours aided by the use of various interpretive media
12

are useful for the following reasons :
1.

They tend to disperse use and in many cases cut down on unnecessary
manpower

2.

Interpretive installations may be available at times when guided tours
are inconvenient or impractical, as in the early and late portions of
most park seasons

l^Schulz, "Park Values", p. 16.
l^Schulz, "Park Values", p. 14.
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3.

They are especially useful where the interpretive staff is inadequate

4.

They free visitors from fixed time schedules
One major problem which may result from using self-guided inter

pretive devices is that they may detract from the environment being inter
preted.

Too many devices merely become intrusions upon the scene.

Also,

steps should be taken to avoid making the device itself the major
attraction.
An assortment of different interpretive media may be used in con
junction with self-guided tours.

Some of the more common types include:

1. Electrically powered audio devices called message repeaters
2.

Manned interpretive stations

3. Trailside interpretive signs
4. Nature trails with brochures

keyed to numbered posts

Scott has said that the less structured format of self-guiding
trails allows for more freedom for visitors.

They are not required to

wait for group schedules; they may set their own pace, and stop according
1o

to their own particular interests.
Mahaffey suggested that some attempts to provide meaningful inter
pretation fail due to a lack of visitor input.

Many recreational agencies

are applying "stereotyped interpretive methods" when a detailed research
of the visitors in relation to the resource is really necessary.

He main

tains that, "before the quality of interpretive media can be improved,
we need to learn more about the people involved."

l^Scott, "Manual", p. 85.
l^Ben D. Mahaffey, "Interpretation— The Missing Ingredient?"
Trends Magazine, July 1968, pp. 9-12.
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Summary
The related literature in this chapter was presented in four
sections;

(1) a definition of interpretation, (2) an explanation of its

purpose, (3) what needs to be interpreted, and (4) current interpretive
techniques.
Interpretation is defined as being more than mere identification
of plants, animals and minerals.

Ideally, interpretation is an explanation

of an entire story, revealing interesting relationships between the plants,
animals and minerals.
The main purpose of an interpretive program is to enhance visitor
enjoyment.

However, it may play a dual role by educating the public on

the concept of conservation.

Through public awareness and increased know

ledge, the visitor may attain a better appreciation of his park resource.
Past emphasis on humor in cave interpretation should become subor
dinate to more serious geological and scientific information.

It is

believed that the visitor of today is better educated and seeks a greater
understanding of natural features.
The most common of the interpretive methods has traditionally been
the guided tour.

In many instances the personal contact involved in this

type of tour makes it the best form of interpretation.

However, other

approaches, specifically the self-guided tours, may become of increasing
value to interpretation in the future.

CHAPTER III

PROCEDURES

Nature and Source of Information
This study attempted to ascertain user opinion of the recreational
services offered at Lewis and Clark Caverns State Park.

Specifically,

(1) modes of transportation, (2) interpretive methods, and (3) tour
informational content were studied in detail in order to determine which
were deemed most desirable by the users.
The data for this investigation were obtained directly from visitors
to Lewis and Clark Caverns during the 1974 season.

Development of Survey Instrument
Two survey instruments commonly used to collect data are the self
administered questionnaire and the personal interview.

Both have advan

tages and disadvantages which were weighed to determine the best survey
instrument for this study.
The personal interview permits probing of answers for more complete
data, and rapport can readily be established between interviewer and those
being interviewed.

A common problem with this method, however, is the

tendency for respondents to try to please the interviewer, thus subjecting
the study to bias.^^
The self-administered questionnaire is generally less costly than
the interview in terms of time used in its delivery.

This may be its

l^Stephen Isaac and William Michael, Handbook in Research and
Evaluation, (Robert R. Knapp, Publisher, San Diego, Calif., 1971), p. 96.
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biggest attribute.

In many instances, several questionnaires can be

distributed and completed in the same time it takes to complete one per
sonal interview.
For the purpose of this study, it was determined that the self
administered questionnaire was the best survey instrument to collect data.
The questionnaire was formulated using the following guidelines:
1.

The questionnaire was made as official as possible, to stimulate
interest and response.

2.

Brevity and conciseness was of primary concern

3.

The questions were worded to be easily read and understood

4.

Ambiguous wording and phrasing were minimized or avoided

5.

Questions were worded so as to avoid introducing bias

6.

In most instances, questions were answered with a singlecheck

7.

Lengthy dissertations, difficult to analyze, were avoided as much as
possible by providing space at the questionnaire's end for "comments"

8.

Only information pertinent to the study was sought

9.

The questionnaire was worded so the least intelligent person expected
to answer would be able to understand all questions
Initially, the author's advisor was asked to critically evaluate

a tentative questionnaire and offer suggestions.

It was revised according

to his suggestions and submitted to interested members of the Recreation
and Parks Division of the Montana Department of Fish and Game.

After

further necessary revisions were completed, the draft was re-submitted
to the author's advisor and thesis committee for final approval.

Spindle-File Cards
The final questionnaire was commercially printed on 5 by 7 inch
spindle-file cards.

Each card had around its perimeter eighty-eight pairs

of holes with corresponding letters and numerals.

The spindle-file system

15
facilitated the placing of both questions and coded visitor responses on
one card, thus simplifying the data gathering and tabulation process.
A code sheet was prepared (Appendix C), and visitor responses to
questions were coded by completely punching out the holes directly above
the correspondingly coded letter or numeral.
After each question on all the questionnaires was coded, a
knitting needle-like rod, called a skewer, was run through the holes in
the cards.

Those that were punched fell free, and were separated.

This

provided a quick method of sorting and tabulating visitor responses to
questions.

Pilot Study
A pilot study was deemed necessary to reveal unforeseen errors
which may have arisen from poorly designed data collection techniques,
or mistakes on the part of the researcher.

Two pilot tests were conducted

in June to determine the best technique for questionnaire distribution and
collection.

In addition to measuring the length of time required for

distribution and collection, overall visitor reaction was closely observed.

General Procedures for Collecting Data
Adult ticket purchasers (12 years of age and older) on both selfguided tours and randomly selected guided tours were handed questionnaires
upon exiting from the caverns.

A brief explanation of the intent and pur

pose of the survey was given at the second cavern exit-tunnel door prior
to the questionnaires' distribution (See Appendix D).
Questionnaires were attached to 6 by 9 inch writing boards with
writing utensils clipped on for convenience.

Benches were provided to

ease and speed completion of the questionnaire.

The train which was
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scheduled to transport visitors the one-half mile from the caverns exit
to the parking area and lodge was intentionally delayed approximately 3
minutes to provide sufficient time for the questionnaires' completion.
Due to the "captive" nature of the setting, a high response rate was
expected.
Upon completion, each respondent was asked to detach his question
naire from the writing board and place it in a box provided near the train
boarding area.

This way the respondents' answers were kept confidential

in an attempt to minimize bias.
The temperature at the time of departure, number of persons in the
group, tour type and date were recorded on packets prior to distribution
and collection of the questionnaires.

After completion, questionnaires

from each group were placed in the coded packets in preparation for final
coding and punching.

Data collecting procedures were the same for the

self-guided and the guided portions of the study.

Methods of Transportation
Respondents taking the self-guided and guided tours had an oppor
tunity to complete a questionnaire and express their opinions of and pref
erences for walking or riding to the caverns' entrance.

In addition, each

questionnaire was pre-coded to include information on the type of tour,
temperature, date and whether the visitor had ridden the tram on a previous
visit.

This information was collected to enable the researcher to determin

what visitors envisioned as being the best method of transportation to the
caves' entrance.
Interpretive Methods
Three interpretive methods or techniques were used experimentally
in hopes of ascertaining what visitors believed to be the most desirable
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method.

The three included:

1.

The guided tour

2.

The self-guided tour with guides stationed along the trail in the cave

3.

The self-guided tour with tape recorded messages
The guided walking tour is the one method that had been used at

the caverns since the first tours were made available to the public many
years ago.

On this tour, the guide led his group through the caverns on

a predetermined route, stopping at certain locations to give interpretive
speeches.

The information disseminated was in the form of a prelearned

recitation.
One self-guided tour method employed the stationing of guides along
the cave trail at strategic locations.

Their task was to meet and mingle

with visitors and discuss and answer questions about cave history, ecology,
geology, and fantasy as the visitors walked through the cave at their own
pace

(See Appendix E).
The other self-guiding tour method used taped interpretive mes

sages (Appendix F). Tape recorders were given to each party when they
purchased tickets and collected after the tour as they boarded the train.
In addition to the tapes, four guides were stationed along the trail to
answer questions and maintain surveillance.

Tour Informational Content
One portion of the study sought to discern the particular type of
interpretive information desired by visitors.

A guide was selected to

help with this portion of the study.

Guide Selection
Due to the experimental nature of the research, it was feared the
guide would be subjected to some verbal abuse during the course of the
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summer.

His attitude was of great importance, for a poor attitude could

have easily influenced the responses of the visitors.

For these reasons,

the importance of selecting the correct individual for the Job could not
be overemphasized.

The selected guide was chosen for his appearance,

personality, maturity, and adaptability.

Guided Tour Types
The guide was required to give five different types of informative
tours.

He was expected to thoroughly learn each of the tours and was

asked to present ten tours of each type to different samples of the popula
tion studied.

In his presentation, he was expected to follow each tour

format with little deviation from the outline.

He was permitted to answer

all visitor questions but was then expected to return immediately to the
format.
Each of the tours consisted of varying amounts of scientific,
historic, factual and fantasy (imaginary) information.

They ranged from

frivolous spiels to serious geological lectures.
The following are titles and short descriptions of the five guided
tour types (for the complete outline, see Appendix A):
Type 1

Fantasy— This tour was almost entirely devoted to the presentation
of fantasy-imaginary information. Cavern geology and history were
mentioned in passing.

Type 2

Fantasy/Scientific— This tour was similar to guided tours of the
recent past. As in Type 1, cave jokes, puns and stories were
common. ' Some factual information was discussed, but primary
emphasis was on fantasy and imaginary information.

Type 3

Mixed— Fantasy and factual information were given as nearly equal
as possible on this tour. No detailed scientific, nor highly
fanticised information was given.

Type 4

Factual/Fantasy— The majority of this tour consisted of geological
and historical information. Some imaginary or fantasy information
was given also.
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Type 5

Factual— This tour consisted almost entirely of geological and
historical information. Detailed theories were explained more
thoroughly than in Type 4. Only a limited amount of time was
spent interpreting fantasy information.
At least a minimum of both factual and fantasy information was

necessary on all five guided tour types.

Without it, the visitors, espe

cially those who had previously visited the caves, may have become
suspicious and irritated at the thought of being part of an experiment.
When the formats for the five guided tour types were originally
written, the proportion of fantasy to factual information was intended
to be:
Type 1

90percent fantasy and 10 percent factual

Type 2

75percent fantasy and 25 percent factual

Type 3

50 percent fantasy and 50 percent factual

Type 4

25percent fantasy and 75 percent factual

Type 5

10 percent fantasy and 90 percent factual

However, due to the length of the guided tour (90 minutes), itwas dif
ficult to firmly adhere to these proportions in all instances.

In addi

tion, it was felt that some leeway should be given to the guide

so that

he could formulate his own tour structure.
A live tape recording was made from each of the five tour types.
From the tape, an approximation of the proportion of factual, historical,
and fantasy information was derived by timing the number of minutes and
seconds spent in the interpretation of each.

Thus, in actuality, the

proportion of fantasy and factual information was as follows:
Type 1

90 percent fantasy and 10 percent factual

Type 2

70percent fantasy and 30 percent factual

Type 3

45percent fantasy and 55 percent factual

Type 4

25 percent fantasy and 75 percent factual

Type 5

10percent fantasy and 90 percent factual

CHAPTER IV

ORGANIZATION AND ANALYSIS OF DATA

Data obtained from each questionnaire were coded, and then
punched directly onto the combination questionnaire and spindle-file
card (See Chapter III). Frequency and percentage tables are used to
present the obtained data.

The Sample Defined
The total number of persons participating in the study is shown
in Appendix G.

Of the 46,307 adult visitors to the caverns in 1974,

1,252, or 99.05

percent chose to participate in the study.

Thus,

2.70

percent of the total number of adult visitors to the caverns in 1974
was sampled.

Also reported is the number of persons who responded or

refused to respond to the questionnaires.

In addition, the dates when

each tour type or interpretive method were given is illustrated in
Appendix G.

Statistical Techniques
Visitor response may have been influenced by many factors includ
ing the following variables :
1.

Whether respondents had visited previously

2.

The temperature

3.

The interpretive method employed

4.

The type of

information presented during tours

The chi square test of independence was applied to most tables to
20
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determine if relationships existed between visitor response and the
above-mentioned variables.

The null hypothesis was that visitor response

was not related to the variables.
The formula for chi square is:
(0-E)2

E
Where :
0 = observed frequency
E = expected frequency
Chi square was applied to Tables 1 through 7 and 9 through 15 to
determine if a significant difference existed between observed and expected
frequencies.

If this difference, or value of chi square, was found to be

significant at the five percent level, the null hypothesis was rejected.
If the chi square value was found not to be significant at the five per
cent level, the null hypothesis was accepted.

Chi square computations

may be found in Appendix H.
The following excerpt by Isaac and Michael explains what it means
to accept or reject the null hypothesis.
Testing the null hypothesis results in one of two outcomes:
a. Accepting (failing to reject) the null hypothesis as true, in
which case it is concluded that any differences in the results are:
(1) not statistically significant, therefore are probably
(2) due to sampling error of chance
b. Rejecting the null hypothesis as false, in which case it is
concluded that the differences in the results are:
(1) statistically significant, therefore are probably
(2) due to some determining factor or condition, other than
chance.
Accepting the null hypothesis also means that the corres
ponding research is not supported or disconfirmed. Rejecting
the null hypothesis also means the corresponding research hypo
thesis has survived a test of disconfirmation and, in that sense,
is supported.

l^Stephen Isaac and William Michael, Handbook, p, 142.

,
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Data Analysis
The data obtained from the survey Instrument are divided into
the following categories:

(1) mode of transportation, (2) interpretive

method, and (3) informational content.

Mode of Transportation
A comparison was made between those individuals who had and had
not previously visited the caverns when the cable car lift was in opera
tion and their enjoyment derived from walking to the caverns’ entrance
during their current visit.

Examination of Table 1 reveals that 78.1

percent of the new visitors, compared to 68,4 percent of the previous
visitors, did enjoy the walk to the caverns’ entrance.

It was found

that 30.2 percent and 20.5 percent, respectively, did not enjoy the walk.
A chi square comparison of Table 1 revealed that with one degree
of freedom, the value of 11,71 was found to be highly significant, and
beyond the .05 level of confidence.
fewer than five times in one hundred.

This value could occur by chance
Thus, the null hypothesis, that

whether a person visited previously had no effect upon his having enjoyed
or not enjoyed the walk, was rejected. Therefore, it appears that those
who had not previously visited the caverns at an earlier date tended to
enjoy the walk to the caverns’ entrance more so than those who had pre
viously visited and ridden in the cable car lift.

TABLE 1
A COMPARISON BETWEEN THOSE WHO HAD OR HAD NOT PREVIOUSLY VISITED THE CAVERNS
WHEN THE CABLE CAR LIFT WAS IN OPERATION AND THEIR ENJOYMENT DERIVED
FROM WALKING TO THE CAVERNS' ENTRANCE

Had visited
previously

Had not visited
previously

No response

Did or did not enjoy
the walk

Total
Number Percent

Did enjoy walk

Did not enjoy walk

No response

Total

Number percent

Number Percent

190

68.4

758

78.1

2

*

950

84

30.2

199

20.5

1

*

284

4

1.4

14

1.4

0

*

18

278

100.0

971

100.0

3

*

1,252

* Too few responses to provide meaningful percentages
NJ
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Table 2 presents a comparison between those visitors

who had or

had not visited the caverns previously and their preferences for walking
or riding to the caverns' entrance.

Inspection of the data reveals that

for those who had previously visited and ridden the cable car lift, 68.3
percent preferred riding again, while only 19.4 percent preferred walking.
It may be noted, however, that of the total number of individuals who had
never ridden the lift, 45.9 percent preferred to ride, while 39.1 percent
preferred to walk.
With one degree of freedom, the chi square value of 44.53 for
Table 2 was found to be significant beyond the .05 level.

The null hypo

thesis, that whether a person had visited the caverns previously and rode
the cable car lift had no bearing upon his or her preference
or walking, was rejected.

for riding

Consequently, a significant relationship existed

between visitor preference for either walking or riding to the entrance
and whether they bad previously ridden the lift.

It would appear that

those who had previously ridden the cable car more strongly preferred
riding over walking than did those who had not visited the caverns at
an earlier time.

TABLE 2
A COMPARISON BETWEEN THOSE WHO HAD OR HAD NOT VISITED THE CAVERNS PREVIOUSLY
WHEN THE CABLE CAR LIFT WAS IN OPERATION AND WHETHER THEY PREFERRED
WALKING TO THE ENTRANCE OR RIDING IN A MECHANICAL LIFT

Had visited
previously

Had not visited
previously

No response

Preference for
walking or riding

Total
Number Percent

Prefer walking

Prefer riding

Undecided or no
response

Total

Number Percent

Number Percent

54

19.4

380

39.1

1

*

435

190

68.3

446

45.9

2

*

638

34

12.2

145

14.9

0

*

179

278

100.0

971

100.0

3

*

1,252

* Too small to provide meaningful percentages
N)

Ln
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In the questionnaire, visitors were asked to indicate whether
they enjoyed the walk to the caverns' entrance by checking "yes" or "no".
They were then asked to indicate their preferences for walking or riding.
Table 3 shows that 45.2 percent of the visitors who did enjoy the walk
preferred this mode of transportation.

However, 38.9 percent expressed

a preference for riding even though they enjoyed the walk.

As might be

expected, an overwhelming majority, 91.2 percent, of those who did not
enjoy the walk expressed a preference for riding.
For Table 3, the chi square value of 225.7 was found to be highly
significant, and beyond the .05 level of significance with one degree of
freedom.

The null hypothesis, that whether a person enjoyed the walk to

the caverns' entrance had no affect upon his or her preference for walking
or riding, was rejected.

Apparently, a relationship existed between

visitor enjoyment derived from walking to the entrance and preference
for walking or riding.

It seems that those who preferred walking rather

than riding to the entrance actually did enjoy the walk more so than
those who would have preferred to ride to the caverns' entrance.

TABLE 3
A COMPARISON BETWEEN THOSE WHO DID OR DID NOT ENJOY THE WALK TO THE
CAVERNS' ENTRANCE AND WHETHER THEY WOULD PREFER WALKING
TO THE ENTRANCE OR RIDING IN A MECHANICAL LIFT

Did enjoy
walk

Did not enjoy
walk

No response

Preference for
walking or riding

' Total
Number Percent

Number Percent

Number Percent

Prefer walking

429

45.2

3

1.1

3

16.7

435

Prefer riding

370

38.9

259

91.2

9

50.0

638

Undecided or no
response

151

15.9

22

7.7

6

33.3

179

Total

950

100.0

284

100.0

18

100.0

1,252

ro
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A comparison was made between visitors taking guided and selfguided tours and whether they enjoyed the walk to the caverns' entrance.
Table 4 reveals that 75.0 percent of the visitors who were accompanied
by guide did enjoy the walk while 23.9 percent did not.

For those expe

riencing the self-guided tours, a slightly greater percentage, 78.6 per
cent, enjoyed the walk, while only 18.6 percent did not.
A chi square analysis of Table 4 revealed that the value of 2.98
at the .05 level with one degree of freedom was found not to be significant.
Therefore, the null hypothesis, that visitor enjoyment derived from the
walk to the caverns' entrance was not affected by the interpretive method,
failed to be rejected.

Apparently, no relationship existed between

visitor enjoyment for walking to the entrance and whether they had
participated in guided or self-guided tours.

TABLE 4
A COMPARISON BETWEEN GUIDED AND SELF-GUIDED TOURS AND WHETHER VISITORS
DID OR DID NOT ENJOY THE WALK TO THE CAVERNS' ENTRANCE

Guided tours

Self-guided tours

Did or did not
enjoy walk

Total
Number

Percent

Number

Percent

Did enjoy walk

733

75.0

216

78.6

949

Did not enjoy walk

233

23.9

51

18.6

284

11

1.1

8

2.9

19

977

100.0

275

100.0

1,252

No response

Total

N)

VO
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Visitor preference for walking or riding to the caverns' entrance
was compared between those taking guided and self-guided tours.

It may

be seen in Table 5 that 52,6 percent of the visitors taking the guided
tours expressed a preference for riding to the caverns' entrance while
slightly fewer, 45.1 percent, of those taking self-guided tours preferred
riding.
With one degree of freedom, the chi square value of 2.56 for
Table 5 was found to be not significant at the .05 level.

Therefore, the

null hypothesis, stating that no relationship existed between visitor
preference for walking or riding to the caverns' entrance and tour method
used, failed to be rejected.

Therefore, no relationship appeared to exist.

TABLE 5
A COMPARISON BETWEEN VISITORS WHO PARTICIPATED IN GUIDED OR SELF-GUIDED
TOURS AND THEIR PREFERENCE FOR WALKING TO THE CAVERNS' ENTRANCE
OR RIDING IN A MECHANICAL LIFT

Guided tours

Self-guided tours

Preference for
walking or riding

Total
Number

Percent

Number

Percent

Prefer walking

332

34.0

102

37.1

434

Prefer riding

514

52.6

124

45.1

638

Undecided or no
response

131

13.4

49

17.8

275

Total

977

100.0

275

100.0

1,252
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The temperature was measured at the time of visitor departure
for the caverns' entrance in order to determine if it possibly could
have affected visitor response to the question regarding their enjoyment
of the walk.

It can be evidenced in Table 6, that as the temperature in

creased from less than 50 to 89 degrees, the number of visitors who enjoyed
the walk decreased inversely.
The value of chi square for Table 6 was 16.55, which was signif
icant beyond the .05 percent level with three degrees of freedom.

By

rejecting the null hypothesis, stating that temperature had no affect
upon visitor enjoyment, it appeared as though a relationship did exist
between temperature and whether visitors enjoyed the walk to the caverns'
entrance.

It would seem that as the temperature increased, the desir

ability of walking to the caverns' entrance decreased.

TABLE 6
THE RELATIONSHIP BETWEEN TEMPERATURE AND WHETHER VISITORS DID OR DID
NOT ENJOY THE WALK TO THE CAVERNS' ENTRANCE

Temperature at time of departure
50°

Did or did not
enjoy walk

Did enjoy walk

Did not enjoy
walk

Total

50-59°

60-79°

80-89°

90°

*

Total
Number

Num- Perber cent

Number

Percent

Number

Percent

Number

Percent

Number

Percent

35

94.6

93

84.5

588

77.6

234

71.1

0

0

950

2

5.4

17

15.5

170

22.4

95

28.9

0

0

284

37

100.0

110

100.0

758

100.0

329

100.0

0

0

1,234
4
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The temperature was recorded to see whether it influenced visitor
preference for walking or riding to the caverns' entrance.

It was re

vealed in Table 7 that at temperatures less than 50 degrees, 59.5 percent
of the visitors chose walking, while at temperatures between 80 and 89
degrees only 28.6 percent preferred the walk over riding to the entrance.
A chi square analysis of Table 7 revealed that with 3 degrees of
freedom, the value of 21.47 was found to be significant beyond the .05
level.

The null hypothesis, that visitor preference for walking or riding

to the entrance was not affected by temperature, was rejected.
that visitor preference was related to temperature.

It seems

As the temperature

increased, larger percentages of visitors preferred riding over walking.

TABLE 7
THE RELATIONSHIP BETWEEN TEMPERATURE AND VISITOR PREFERENCE FOR WALKING TO
THE CAVERNS' ENTRANCE OR RIDING IN A MECHANICAL LIFT

Temperature at time of departure
Preference
for walking
or riding

50°

50-59°

60-■79°

80-89°

90°

*

Total
Number

Num
ber

Per
cent

Number

Percent

Num
ber

Per
cent

Number

Percent

Num
ber

Per
cent

Prefer
walking

22

59,5

52

46.4

265

34.6

96

28.6

0

0

435

Prefer
riding

10

27.0

44

39.3

408

53.2

176

52.4

0

0

638

5

13,5

16

14.3

94

12.3

64

19.0

0

0

179

37

100.0

112

100.0

767

100.0

336

100.0

0

0

1,252

Undecided or
no response

Total

* No responses were collected on days exceeding 90 degrees.
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Interpretive Method
Visitors receiving the standard 90-minute guided tours were
asked if they preferred longer or shorter tours, or if they preferred
no change in the length of the tours.

Table 8 reveals that of the 977

respondents participating in guided tours, 709, or 72.6 percent, were
satisfied with the length of the ninety-minute guided tour.

While 17.6

percent preferred a tour lasting longer than ninety minutes, only 3.6
percent wanted a shorter tour.

TABLE 8
VISITOR PREFERENCES REGARDING LENGTH OF THE STANDARD
NINETY-MINUTE GUIDED TOUR

Preference regarding
length of tour

Responses
Number

Percent

Prefer longer tour

172

17.6

Prefer shorter tour

35

3.6

709

72.6

61

6.2

977

100.0

Prefer no change

No response

Total

37
The relationship between the different interpretive methods
employed and the extent to which visitors were satisfied with each tour
was investigated.

The results are presented in Tables 9, 10, and 11.

The tables reveal that the majority of all respondents were
either "Satisfied" or "Very Satisfied" with their tours regardless of
the interpretive method to which they were exposed.

When interpreting

the data, it would be important to note the differences between those
"Very Satisfied" and those merely "Satisfied".
Table 9 reveals the degree of satisfaction derived by visitors
to each of the tour types offered.

The guided tour received the largest

percentage of "Very Satisfactory" responses, with 51.0 percent,while
39.7 percent were "Very Satisfied" with the self-guided method which
employed the use of tape recorders.

Only 36.5 percent were "Very

Satisfied" with the other self-guided method.

The Latter self-guided

tour was the only method of the three in which a significant percentage
of respondents, 8.2 percent, were "Unsatisfied".
A chi square was computed for Table 9.
dom,

With 8 degrees of free

the resulting chi square of 47.17 was significant beyond the .05

percent level.

The null hypothesis, that the interpretive method had no

effect upon the satisfaction derived by new visitors to the caverns, was
rejected.

Apparently, the interpretive method did have an impact upon

visitor satisfaction.

Visitors seemed to be more satisfied with guided

tours than they were with self-guided tours.

TABLE 9
THE DEGREES OF SATISFACTION OF THOSE WHO HAD NOT PREVIOUSLY VISITED THE CAVERNS
WITH ONE OF THREE INTERPRETIVE METHODS USED AT THE CAVERNS

Guided tour
Degree of
Satisfaction
with Tour Type

Self-guided tour
with tape
recorder

Self- guided tour
with stationed
guides

Total

Number

Percent

Number

Percent

Number

Percent

Very satisfied

386

51.0

23

39.7

58

36.5

467

Satisfied

290

38.3

26

44.8

66

41.5

382

70

9.2

8

13.8

19

11.9

97

Unsatisfied

6

.8

1

1.7

13

8.2

20

Very unsatis
fied

5

.7

0

0

•3

1.9

8

757

100.0

58

100.0

159

100.0

974

Undecided or
no response

Total

u>
00
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It can be seen in Table 10 that the guided tour method proved
to be the most satisfying to those respondents who had previously visited
the caverns.

These people tended to be slightly less satisfied with both

the guided tour and the self-guided interpretive method using tape record
ers.

However, they appeared to be much less satisfied with the self-

guided method that used the stationing of guides, since only 19.6 percent
indicated that they were "Very Satisfied" with this technique.
A chi square analysis of Table 10 resulted in a value of 41.78.
With 8 degrees of freedom, the chi square value was beyond the .05 per
cent level of significance.

Therefore, the null hypothesis, that the

interpretive method had no effect upon the satisfaction of those who had
visited previously, was rejected.

Thus, a relationship between the inter

pretive method employed and visitor satisfaction did exist.

It appears

as if the guided tour provides these visitors with the most satisfying
interpretive experience.

TABLE 10
THE DEGREES OF SATISFACTION OF THOSE WHO HAD PREVIOUSLY VISITED THE CAVERNS
WITH ONE OF THREE INTERPRETIVE METHODS USED AT THE CAVERNS

. Guidec tour
Degree of
Satisfaction
with Tour
Type

Self-guided tour
with tape
recorder

Self- guided tour
with stationed
guides

Number

Number

Total

Number

Percent

Very satisfied

95

43.2

4

33.3

9

19.6

108

Satisfied

95

43.2

5

41.7

20

43.5

120

Undecided or
no response

26

11.8

1

8.3

8

17.4

35

Unsatisfied

3

1.4

0

0

6

13.0

9

Very Unsatis
fied

1

.5

2

16.7

3

6.5

6

220

100.0

12

100.0

46

100.0

278

Total

Percent

Percent

o
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Table 11 is a combination of the two previous tables.

Both the

new and previous visitors' responses were tabulated collectively to give
an overall indication of visitor satisfaction with the three interpretive
methods.

It can be noted in Table 11 that the guided tours provided the

most satisfaction to the visitors since 49.2 percent of the participants
indicated that this type of tour was "Very Satisfactory".

In comparison,

only 38.6 percent of the visitors were "Very Satisfied" with the selfguided tours using tape recorders, while 32,7 percent were "Very Satis
fied" with self-guided tours using stationed guides.
A chi square comparison was made for Table 11 and is presented
on page 96.

With 8 degrees of freedom, the chi square value of 75.10

was found to be highly significant, and beyond the .05 level of confi
dence.
hundred.

This value could occur by chance fewer than five times in one
Thus, the null hypothesis, that the interpretive method had

no effect upon visitor satisfaction, was rejected.

Therefore, it appears

that the guided tours were more satisfying to more visitors than were the
self-guided tours.

TABLE 11
THE DEGREE OF VISITOR SATISFACTION WITH ONE OF THREE INTERPRETIVE
METHODS USED AT THE CAVERNS

Guided tour
Degree of
Satisfaction
with Tour Type

Self-guided tour
with tape
recorder

Self-guided tour
with stationed
guides

Number

Percent

Number

Percent

Total

Number

Percent

Very satisfied

481

49.2

27

38.6

67

32.7

575

Satisfied

385

39.4

31

44.3

86

42.0

502

96

9.8

9

12.9

27

13.2

132

Unsatisfied

9

.9

1

1.4

19

9.3

29

Very unsatis
fied

6

.6

2

2.9

6

2.9

14

977

100.0

70

100.0

205

100.0

1,252

Undecided or
no responses

Total

43
Informational Content
Guided tours were divided into five different types, each con
taining a different amount of scientific and factual, historic, or fantasy
and imaginary information (See Appendix A).

Presented in Table 12 is the

degree of interest visitors had in each type of interpretive tour.

Tables

13, 14 and 15 show visitor opinion of the kinds of information given on
each of the five types of interpretive tours.
Table 12 reveals that of the five different types of guided tours.
Tour Type 5 (10% Fantasy, 90% Factual) received the highest number of
"Very Interested" responses, while Tour Type 1 (90% Fantasy, 10% Factual)
received the lowest number of "Very Interested" responses.

By combining

the responses of "interested" and "Very Interested", it can be seen that
Tour Type 3 (45% Fantasy, 55% Factual) provided the most amount of interest
to the visitors since a total of 96.4 percent responded to one of these
two categories.

Further, by combining the responses to the categories of

"Interested" and "Very Interested", it can be seen that Tour Type 1 ranked
lowest in degree of interest since only 88.8% of the visitors responded
to one of these two categories.

Combined responses of the aforementioned

two categories reveals that tour types fell into the following descending
order of interest:

Tour Type 3, Tour Type 5, Tour Type 2, Tour Type 4,

and Tour Type 1.
With 8 degrees of freedom, the chi square value of 25.54 for
Table 12 was found to be significant beyond the .05 level of confidence.
Therefore, the null hypothesis, that no relationship existed between
visitor interest and type of tour, was rejected.

Apparently, visitor

interest did reflect the type of information dispensed during tours.
Visitors seemed to be most interested in tours with large amounts of
scientific, factual and historical information.

TABLE 12
THE DEGREE OF INTEREST VISITORS HAD IN INFORMATION RECEIVED FROM GUIDED TOURS

Type of guided tour*
Visitor inter
est in informa
tion presented

Type 1

Type 2

Type 5

Type 4

Type 3

Total

Num
ber

Per
cent

Num
ber

Per
cent

Num
ber

Per
cent

Num
ber

Per
cent

Num
ber

Per
cent

Very interested

90

45.7

95

49.2

102

59.6

95

49.5

139

62.1

521

Interested

85

43.1

85

44.0

63

36.8

91

47.4

75

33.5

399

Undecided or
no response

11

5.6

4

2.1

4

2.3

3

1.6

10

4.5

32

Uninterested

5

2.5

5

2.6

2

1.2

0

0

0

0

12

Very
Uninterested

6

3.0

4

2.1

0

0

3

1.6

0

0

13

197

100.0

193

100.0

171

192

100.0

224

Total

100.0

100.0

977
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It can be seen in Table 13 that 17.3 percent of the visitors
taking Type 1 Tours felt "Too Much" fantasy was presented, while only
.5 percent of those taking Type 5 felt there was "Too Much" fantasy.
However, nearly 70 percent or more of the visitors from each of the five
tours were of the opinion that the amount of fantasy presented was "Just
Right".
A chi square analysis was computed for Table 13.

With 4 degrees

of freedom, the resulting chi square value of 72.66 was beyond the .05
percent level of significance.

Therefore, the null hypothesis, stating

that no relationship existed between visitor opinion of the amount of
fantasy-imaginary information presented and the guided tour type received,
was rejected.

Apparently, the kind of guided tour visitors participated

in tended to govern their opinion of the amount of fantasy and imaginary
information presented.

It appears as though visitors participating in

Tour Types 2, 3, and 4 were more pleased with the amounts of fantasy
given.

TABLE 13
VISITOR OPINION OF THE AMOUNT OF FANTASY AND IMAGINARY INFORMATION PRESENTED
ON EACH OF FIVE TYPES OF GUIDED TOURS

Visitor opinion
of the amount
of fantasy and
imaginary info,
presented

Type of guided tour*
Type 1

Type 2

Num
ber

Per
cent

Num
ber

34

17.3

15

7.8

Too little

2

1.0

13

6.7

Just right

152

77.2

161

9

4.6

197

100.0

Too much

No response

Total

Per
cent

Type 3

Type 5

Num
ber

Per
cent

4.7

10

5.2

1

.5

68

13

7.6

19

9.9

57

25.5

104

83.4

144

84.2

157

81.8

155

69.2

769

4

2.1

6

3.5

6

3.1

11

4.9

36

193

100.0

171

100.0

192

100.0

224

100.0

977

8 •

Num
ber

Total

Per
cent

* Refer to page 18 for explanation of tour types.

Num
ber

Type 4

Per
cent

47Table 14 reveals that 56.9 percent of the visitors taking Type 1
Tours felt "Too l.ittle" history was presented, while only 22.8 percent
from Type 5 were of the same opinion.

Only a fraction of the visitors

from any of the five tour groups felt there was "Too Much" history pre
sented .
A chi square analysis of Table 14 resulted in a value of 53.09
with 4 degrees of freedom and was found to be significant beyond the .05
level of confidence.

The null hypothesis, that no relationship existed

between visitor opinion of the amount of history presented and the guided
tour type received, was rejected.

Therefore, it appears that the percent

age of visitors with the opinion that "Too Little" historical information
was presented decreases from Tour Type 1 to Tour Type 5, while those
believing "Just Right" amount was presented increased from Type 1 to
Type 5.

TABLE 14
VISITOR OPINION OF THE AMOUNT OF HISTORIC INFORMATION PRESENTED ON EACH
OF FIVE TYPES OF GUIDED TOURS

Visitor opinion
of the amount
of historic
information
presented

Too much

Type of guided tour
Type 1
Num
ber

Per
cent

Type 2
Num
ber

*

Type 3

Per
cent

Num
ber

Per
cent

Type 4
Num
ber

1

.5

2

1.0

0

0

Too little

112

56.9

76

39.4

48

28.1

56

Just right

76

38.6

113

58.6

118

69.0

No response

8

4.1

2

1.0

5

197

100.0

193

100.0

171

Total

Per
cent

Type 5
Num
ber

Total

Per
cent

1

.5

4

29.2

51

22.8

343

131

68.2

165

73.7

603

2.9

5

2.6

7

3.1

27

100.0

192

100.0

224

100.0

977

0

0

* Refer to page :.8 for explanation of tour types.
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Shown in Table 15 is visitor opinion of the amount of factual
and scientific information presented.

While only an insignificant num

ber of visitors from any of the five guided tour types felt "Too Much"
factual information was presented, 50.3 percent of the visitors taking
Tour Type 1 felt "Too Little" factual information was given.

Nearly 30

percent of those participants taking Type 4, and 20.1 percent of those
taking Type 5 Tours felt "Too Little" factual and scientific information
was given.
The chi square value of 39.05 was found to be beyond the .05
level of significance with 4 degrees of freedom for Table 15.

The null

hypothesis, stating that no relationships existed, was rejected.

Thus,

it seems that the respondents' opinion of the amount of scientific and
factual information presented depended upon the type of tour he received.
It appears that the number of visitors feeling "Too Little" scientific
and factual information decreased from Tour Type 1 to Tour Type 5.
Due to the small number of frequencies in both Tour Types I and
2 and also Types 4 and 5, they were combined for the calculation of chi
square.

TABLE 15
VISITOR OPINION OF THE AMOUNT OF SCIENTIFIC AND FACTUAL INFORMATION PRESENTED
ON EACH OF FIVE TYPES OF GUIDED TOURS

Visitor opinion
of the amount
of scientific
and factual
information
presented

Too much

Type of guided tour*
Type 1
Num
ber

0

Per
cent

0

Type 2
Num
ber

Per
cent

Num
ber

Type 5

Type 4

Type 3
Per
cent

1

.5

0

0

Num
ber

0

Per
cent

0

Num
ber

Total

Per
cent

4

1.8

5

Too little

99

50.3

72

37.3

50

29.2

57

29.7

45

20.1

323

Just right

92

46.7

119

61.7

119

69.6

132

68.8

174

77.7

636

6

3.1

1

.5

2

1.2

3

1.6

1

.5

13

197

100.0

193

100.0

171

100.0

192

100.0

224

100.0

977

No response

Total

* Refer to page 18 for explanation of tour types.
Ln
O

CHAPTER V

SUMMARY FINDINGS, CONCLUSIONS, DISCUSSION,
IMPLEMENTATIONS AND RECOMMENDATIONS

Summary
The problem in this study was to investigate the interests,

satis

factions, opinions and preferences of Lewis and Clark Caverns State Park
visitors during the 1974 season.
The major purposes were to (1) identify what visitors considered
the most desirable means of transportation to the caverns' entrance;
(2) to ascertain their opinions regarding different interpretive methods;
(3) to determine their preference for the type of information to be dis
pensed during tours; and (4) to make recommendations based upon these
findings that may later be implemented to improve the recreational serv
ices at Lewis and Clark Caverns State Park.
After completion of a review of related literature, a question
naire was chosen as the survey instrument to obtain the needed visitor
information.

A tentative questionnaire was developed and submitted to

the author's advisor for critical evaluation.

It was revised according

to the advisor's suggestions and submitted to members of the Recreation
and Parks Division of the Department of Fish and Game.

After further

necessary revisions were completed, the final draft was re-submitted to
the author's advisor and thesis committee for approval.

The final

questionnaire was printed on spindle-file cards and made ready for
distribution.
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A pilot test was conducted to determine the best method for dis
tributing the questionnaire.

From the test, it was decided that all

visitors over the age of twelve, taking either of the self-guided tours,
and visitors from randomly selected guided tours would be asked to partic
ipate.

A total of 1,264 visitors were asked to participate in the study

and 1,252 or 99.05 percent actually completed the questionnaire.
Visitor groups were approached at the cave exit and were given
writing boards with questionnaires and writing utensils attached.
verbal introduction and explanation were given at that time.

A short

Upon com

pletion, respondents detached the questionnaires and placed them in a box
as they boarded the train.

The train was delayed until the questionnaires

were completed.
Data were taken from and punched directly onto the combination
questionnaire spindle-file card.

These data were then arranged into

fifteen frequency and percentage tables.
The null hypotheses to be tested stated that no relationship
existed between visitor response and the following variables:

(1) the

type of tour information presented; (2) whether a guided or self-guided
interpretive method was employed; (3) whether respondents had visited
the caverns previously; and (4) the temperature at time of departure for
the tour.
All items were compared using chi square test of independence.
Hypotheses were either accepted or rejected at the five percent level of
significance.

Findings
The findings revealed the following information regarding visitor
preference for mode of transportation to the caverns' entrance:
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1.

It was revealed that 78.1 percent of all first-time visitors

enjoyed the walk to the caverns’ entrance.
2.

Of the participants who had ridden the cable car lift on a

previous visit, 68.4 percent enjoyed the walk,
3.

While only 45.9 percent of the new visitors expressed a pref

erence for riding to the entrance, 68.3 percent of those having visited
previously preferred riding over walking.
4.

Although over three-quarters of all visitors tested said they

enjoyed the walk to the caves' entrance, 38.9 percent of these visitors
would rather ride than walk if given a preference.
5.

Seventy-five percent of the visitors who had taken guided

tours enjoyed the walk to the caves' entrance, while a slightly greater
percentage, 78.6 percent, enjoyed the walk when unaccompanied by guide
on self-guided tours.
6.

It was found that 52.6 percent of those taking guided tours

preferred riding over walking and only 45.1 percent of those taking selfguided tours preferred riding.
7.

The percentage of visitors enjoying the walk to the caverns'

entrance decreased from 94.6 percent when the temperature was less than
50 degrees, to 71.1 percent when the temperature exceeded 80 degrees.
8.

As the temperature increased from less than 50 degrees to in

excess of 80 degrees, the percentage of respondents expressing a pref
erence for riding increased from 27.0 to 52.4 percent.
Findings dealing with visitor satisfaction derived from various
interpretive methods revealed the following:
1.

The majority, 72.6 percent, of all visitors taking guided

tours preferred no change in the length of time spent interpreting the
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caverns.

Of those who did want change, 17.6 percent wanted longer

tours, while only 3,6 percent preferred the tour to be less lengthy.
2.

Fifty-one percent of the respondents visiting the caverns

for the first time were very satisfied with the guided tour.

However,

only 39.7 percent were very satisfied with the self-guided tour using
interpretive tape recordings, and 36.5 percent were satisfied with sta
tioned guides.
3.

While 43.2 percent of those respondents who had visited the

caverns previously were very satisfied with the guided tour, only 33.3
and 19.6 percent, respectively, were very satisfied with either of the
two self-guided tours.
4.

Collectively, 49.2 percent of both new and previous park

visitors were very satisfied with the guided tour, while 38.6 and 32.7
percent were very satisfied with the self-guided tours.

Findings relative to visitor opinion and interest in tour infor
mational content are as follows :
1.

Visitor interest increased as the amount of scientific, his

toric and factual information increased.
2.

Seventeen percent of the visitors taking a Type 1 Tour

(primarily fantasy) were of the opinion that too much fantasy was pre
sented, while of those taking a Type 3 Tour (mixed) only 4.7 percent
felt there was too much fantasy.

In Tour Type 5 (primarily factual)

a mere .5 percent thought too much fantasy was presented.
3.

Nearly 57 percent of the visitors taking Type 1 Tours felt

too little historic information was presented.

Twenty-eight percent of

the respondents from Type 3, and 22,8 percent from Type 5 were of the
opinion that too little historic information was presented.

Only a
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very insignificant percentage of respondents from any of the five tour
types felt too much historic information was presented.
4.

Virtually no visitors from any of the five types of tours

felt too much scientific and factual information was presented.

Over

one-half, 50.3 percent, of the respondents taking Tour Type I, however,
felt there was too little scientific and factual information presented.
Of those participating in Type 3 Tour, 29.2 percent, and Type 5, 20.1
percent, felt too little scientific and factual information was presented.

Conclusions
Based upon the findings, the following conclusions appear to be
warranted:
1.

The majority of the respondents enjoyed the walk to the

caverns' entrance,
2.

There were considerable differences in preference for mode

of transportation to the caverns' entrance, depending upon whether re
spondents had ridden the cable car lift on previous visits.

Those who

had ridden previously preferred the lift to a much greater degree than
did those who had never ridden.
3.

Visitors unaccompanied by a guide on self-guided tours

tended to enjoy walking slightly more than their counterparts on guided
tours.
4.

A relationship existed between temperature and visitor re

sponse toward walking to the caverns' entrance.

As temperature increased,

walking became less desirable.
5.

The visitors were generally quite satisfied with the length

of time spent on interpretation during the guided tours.
6.

Participants who had visited the caverns previously were less
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satisfied with all three interpretive techniques than were first-time
visitors.
7.

The guided tour was the interpretive method most satisfying

to a majority of the visitors,
8.

Visitor interest in tour information increased dramatically

as the amount of scientific, factual and especially historical informa
tion was presented.

Visitors indicated a desire for more of this type

of information.

Discussion
The following topics merit discussion in detail:

(1) mode of

transportation; (2) interpretive techniques; (3) tour informational
content; and (4) special tours.

Mode of Transportation
Riding to the caverns' entrance was found to be the mode of
transportation preferred by a majority of visitors.

This is not sur

prising when taking into consideration the condition of the trail at
the time of this study.

The trail was rarely used since the 1940's,

and was used during the past two seasons only because the cable car
lift had been discontinued.

For the most part, the trail was hot and

dusty and was thought of only as a temporary substitute means of trans
portation.
While awaiting a decision on whether to build a mechanical lift,
the Recreation and Parks Division has begun improvements on the trail.
Some of these improvements include the leveling and placing of hard
surfacing to eliminate dust and control erosion and the placing of
benches and rest areas along the route.

Future plans include the
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installation of interpretive signs, toilets and drinking fountains.
Instead of merely being a means of access to the caves' entrance, the
new trail may actually become part of the overall historical and geo
graphical interpretation of the state park.
Dale^^ suggests that there is a temptation to let interpretive
media, gadgets, buildings and facilities to "become so pretentious as
to be attractions themselves and overshadow the park features".
was the case with the cable car lift.

This

Admittedly, it was fun to ride,

but it severely limited the possibility of experimentation with inter
pretive techniques other than the guided method.
The discontinuation of the lift enabled research and exper
imentation into new possibilities of interpretation for the future.
If the final decision to replace, repair or remove the lift were to
be postponed for at least two seasons, further investigation into
alternate interpretive techniques could be completed.

Interpretative Techniques
The guided tour was found to be the interpretive technique most
satisfying to the majority of cavern visitors.

Chapter II, Related

Literature, has shown that leaders in the field of interpretation also
accept the guided technique as being superior when competent and welltrained interpreters are employed.

The personal touch associated with

the guided method helps to provide the most easily absorbed and readily
accepted form of interpretation.

In addition, the rapport that is quite

frequently developed between guide and visitor cannot be replaced by
impersonal interpretive devices.

l^Dale, "Interpretive Displays",

p. 1.
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As visitor attendance Increases, however, guided tours may be
come less feasible.

The number of persons permitted to take the tours

will have to be limited, since it is difficult for guides to communicate
with very large groups.

Some crowded conditions have already occurred

at Lewis and Clark Caverns, resulting in decreased effectiveness of
interpretation.
Guides generally lead their groups through the cave in approxi
mately the same length of time to avoid congestion.

Most adopt a pre

learned, memorized spiel that enables them to travel through the cave
in approximately the same time on each tour.

The memorized presentation

is not as conducive to question and answer sessions as the impromptu
type tour, nor does it allow for freedom to adapt the information to
fit the mood of the visitors.
It is probable that cavern tourism will increase substantially
in the next few years.

Unless the aforementioned problems are faced

and efforts made to solve them, the quality of the interpretive program
at Lewis and Clark Caverns will deteriorate.

Tour Informational Content
Interpretive information given in the recent past consisted
primarily of fantasy-imaginary information.

Perhaps this was due, in

part, to an assumption that the intensity of visitor laughter indicated
the degree of a tour’s success.

This study has shown that visitors were

more interested with scientific, factual, and especially historical in
formation than they were with fantasy.
Humor need not be avoided, as it is frequently effective and in
some instances, helps break tension and put visitors at ease.

However,

in the future, humor in the form of fantasy-imaginary information should
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become subordinate to the more informative factual, historic and sci
entific types of information.
At present, a "guide training session" consists of three trips
through the cave with a "seasoned" guide.

On his fourth trip, the new

guide is expected to be knowledgeable, and well versed in limestone
geology, botany, zoology, ecology and history of Lewis and Clark Caverns.
Even if all the information required to be a successful guide were pre
sented in three tours, which is doubtful, few peopxe are capable of
total comprehension in this short period of time.

As a result, most

guides are not competent interpreters until well into the season.

In

deed, some guides never grasp enough information to interpret the cave
effectively.
Grater suggests, "The naturalist in the Recreational Area should
be one well versed in recreational activities, public speaking, and in
public relations.

He should have a sufficient understanding of the

fields of natural science and history to build up knowledge in these
subjects for use in his program."

18

Carlson has stated that, "Individuals with special training and
competence should be employed to give interpretive services."

19

While

it is doubtful that many professional naturalists will be found to fill
the seasonal positions at the caverns, an extensive training session
coupled with supervision could help to increase the guides' interpretive
knowledge.
The present format to cave interpretation consists of an

^®Russell K. Grater, "Report on Interpretive Planning for Lake
Mead National Recreation Area", Park Practice GUIDELINE Magazine, art. 4
(May I960), p. 5
l^Reynold E. Carlson, "State Parks", p. 1.
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overwhelming amount of fantasy and Imaginary information. (See Appendix
I)

It could be revised to include greater amounts of scientific and

historic information.

In addition, a detailed interpretive manual of

cavern geology and history would aid in the development of a good guide
force.
Undoubtedly questions will arise that are not answered in any
interpretive manual.

It may be wise to encourage guides to seek answers

to all questions they are unable to answer and share them with fellow
employees.

Special Tours
In addition to the three-quarter mile walk to the caverns*
entrance, it is another three-quarter mile, including approximately
500 stair steps through the cave itself.

Appendix B shows a 5.04 per

cent loss in visitor attendance which can be directly attributed to
visitors who were unwilling or unable to walk the entire tour.
The Bureau of Outdoor Recreation (BOR) has suggested that public
agencies have an obligation to provide recreation to all members of
society.

This includes elderly citizens as well as the handicapped.

Lewis and Clark Caverns could fulfill its obligation to this sector
of the public by offering an interpretive program that is less physi
cally demanding than the rather rigorous regular tour.

Implementations
In an effort to improve the recreational services at Lewis and
Clark Caverns State Park, the following implementation suggestions are
presented to the Recreation and Parks Division of the Department of
Fish and Game:
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1.

The decision to remove, repair or replace the tram

with

other mechanized means of transportation should be postponed for two
years to provide an opportunity to explore other alternatives,
2.

A slightly larger percentage of persons enjoyed the walk to

the caves' entrance when proceeding at their own pace, and it is recom
mended that tours begin at the caves' entrance rather than at the Trailhead .
3.

Guided tours should continue at least in the immediate future.

However, the use of various self-guided interpretive media, including
brochures, signs, and audio-communication devices hold promise for the
future and further investigations and experimentation into their use
should be continued.
4.

If, and whenever possible, individuals with specialized

training and competencies should be employed to give interpretive serv
ices.
5.

The present "crash course" in limestone geology, geography,

ecology and cave history is an unacceptable means of training cave inter
preters.

An interpretive manual with necessary scientific, and historic

literature pertinent to Lewis and Clark Caverns should be compiled to
help inform and educate guides.

In addition, guides should be encouraged

to seek additional information on their own initiative.
6.

The guides' format to cave interpretation should be revised

to include greater amounts of scientific, factual and historical informa
tion.
7.

Since Lewis and Clark Caverns is under the jurisdiction of

a state agency, we have an obligation to provide meaningful recreation
to all segments of the public.

An effort should be made to promote the
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establishment of a physically "non-limiting" tour for persons unable
to take the strenuous regular tour.

Recommendations
1.

A follow-up study should be conducted during the 1975 season

to determine if the new trail improvements have affected visitor pref
erence for riding or walking to the caverns’ entrance.
2.

While the guided tour is perhaps the best method of inter

pretation at present, it may not remain so indefinitely.

Therefore,

further research into the uses of other interpretive techniques is
necessary.
3.

In order to provide more satisfactory recreational exper

iences in the future, it is imperative that follow-up studies similar
to this investigation be continued to evaluate, and, if need be, revise
the program to meet the dynamic and ever-changing desires of visitors
to Lewis and Clark Caverns State Park.
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Appendix A
Formats to the Five Types of
Guided Tours
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Type 1 Fantasy
(90% Fantasy-10% Factual)

Entrance

Welcome, Do's & Don’ts

Discovery Hole

Discovery Hole, Time of Discovery,
Lewis & Clark, Tunnels, Steps, Animals.

Spiral Staircase Hole

Spiral Stairs, Decision Rock, Quickie
Trip.

Sample Room

Formations (mentions bacon, popcorn,
stalac., columns, stalag,). Whale, Fat
Man's Misery, Snow White's Coffin,
Lewis & Clarks Boat, Backscratcher.

Cathedral Room

Snow White, Old Faithful, Fallen Idol,
Tapestry Wall, Lover's Leap, Seven
Dwarves, Ghost Forest, Carrot Patch.

Lower Cathedral Room

Pope, Church, Buddah, Grandma & Grandpa,
Totem Poles, Popcorn Room.

Halfway Room

Princess' Palace, Knight, Princess, Plug,
Flushing toilets, Paul Bunyan’s Foot.

Garden of Gods

Imagination Rock, Texas Panhandle, Crystal
Pool.

Brown Waterfall Room

Total Darkness, Glow Rock, Brown Waterfall,
Political Waterfall, Mary Poppins.

Granny's Breakfast Nook

Granny, Spaghetti, Scorpion, Eggs, Bacon,
Grapefruit, Orange, Bridal Veil Falls.

Sardine Room

Steps, One Mile High.

Paradise Room

Columns (Empire State with Statue of
Liberty, Atlas, Half & Half), Swiss
Village, North Pole with Santa Claus,
Fireman's Pole, Dirty Dishes & Garbage,
Candle Pluto, Ugly Duckling, Leaning
Tower of Pisa, Chinese Pagoda.

Grand Finale

Barber's Quartet, Rock Band, Closing
Curtain, Queen Victoria.

Exit
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Type 2 Fantasy/Factual
(70% Fantasy-30% Factual)
Entrance

Welcome, Do's & Don'ts

Discovery Hole

Steps, Time of Discovery^ Lewis & Clark,
Animals, Tunnels.

Spiral Staircase Hole

Wooden Spiral Stairs, Quickie Trip,
Decision Rock.

Sample Room

Formations (brief explanation of how
stalac., stalag., columns, limestone,
popcorn, bacon and scarfrock were formed),
Willie Whale, Lewis & Clark Boat, Fat
Man's Misery, Beaver Slide, Backscratcher.

Cathedral Room

Largest, Old Faithful, Snow White & Seven
Dwarves, Fallen Idol, Earthquake, Lovers'
Leap, Tapestry Wall, Carrot Patch.

Lower Cathedral Room

Pope, Church, Buddah, Grandma & Grandpa,
Totem Poles,

Halfway Room

Princess' Palace with Princess, Knight,
Plug, Flushing Toilets, Paul Bunyan's
Foot, 204' below surface.

Garden of Gods

Imagination Rocks, Crystal Pool, Temper
ature.

Brown Waterfall

Ray Kelley and CCC, Total Darkness,
Phosphorant Rock, Brown Waterfall,
Political Waterfall.

Granny's Breakfast Nook

Granny, Spaghetti, Eggs, Bacon, Scorpion,
Grapefruit, Orange, Bridal Veil Falls.

Sardine Room

Lowest Point, Steps, One Mile High.

Paradise Room

Ray Kelly's Discovery, Swiss Village,
North Pole with Santa Claus, Fireman's
Pole, Columns (Atlas 26' x 18', Empire
State with Statue of Liberty), Leaning
Tower of Pisa, Ugly Duckling, Candle
6'2", Chinese Pagoda.

Grand Finale

Reason for Doors, Queen Victoria.
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Type 3 Mixed
(45% Fantasy-55% Factual)

Entrance

Welcome, Do's & Don'ts.

Discovery Hole

Animals, Discovery Hole, Lewis & Clark
Expedition, First Cave Explorers, ManMade Tunnels, Number of Steps.

Spiral Staircase Hole

Wood Staircase, 90', Quickie Trip, Water
Erosion of Rocks, Limestone, Cave 250
Million Years of Age, Age of Formations,
Decision Rock.

Cathedral Room

Largest Room, Old Faithful & Explanation
of stalac,, stalag-, columns (fairly
detailed). Rate of Growth, Fallen Idol
8 Tons, Earthquakes, Snow White & Seven
Dwarves, Lovers' Leap, Tapestry Wall.

Lower Cathedral Room

Pope, Church, Buddah, Grandma & Grandpa,
Carrot Patch, Totem Poles, Popcorn Room.

Bottom of Pit

Spiral Staircase & Fire with Smoke,
Stalac. Growth with Rings, Elephant
Trunk.

Halfway Room

Princess' Palace with Princess, Prince,
& Knight, Paul Bunyan's Foot, Plug,
Flushing Toilets, 204'.

Garden of Gods

Crystal Pool

Brown Waterfall Room

Ray Kelly, Total Darkness, Phosphorant
Rock, Brown Waterfall, Political Waterfall.

Sardine Room

Lowest Part, Steps, One Mile High.

Paradise Room

Ray Kellys Discovery, Swiss Village,
North Pole with Santa Claus, Fireman's
Pole, Atlas Column 26' x 18', Empire
State with Statue Of Liberty, Leaning
Tower of Pisa, Duck, Candle.

Grand Finale

Queen Victoria, Reason for Doors.
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Type 4 Factual/Fantasy
(25% Fantasy-75% Factual)

Entrance

Welcome, Do’s & Don’ts, Actual Discovery
Date, How Discovered, Steam Vapor, Manmade Tunnel.

Discovery Hole

Animals, Big Eared Bat Colony, Natural
Discovery Hole, First Explorers by
Rope, Man-made Tunnels versus Natural.

Spiral Staircase

Wooden Staircase, Quickie Traip, Water
Erosion, 250 Million Years-Age of Lime
stone & Age of Caverns, Decision Rock.

Cathedral Room

Largest, Old Faithful, Stalac., Stalag.
Growth, Columns, Fallen Idol, Tapestry
Wall, Lovers’ Leap.

Lower Cathedra’ Room

Grandma & Grandpa, Shield Formations,
Carrots, Explanation of Colors, Scarfrock & Popcorn, Popcorn Room, Clusterite.

Bottom of Pit

Spiral Staircase explanation. Smoke &
Drafts, Growth Rings in Stalac., Broken
Stalac., Crooked Elephants Trunk.

Garden of Gods

Crystal Pool, Temperature,

Brown Waterfall Room

Ray Kelly, Total Darkness, Phosphorant
Rock, Off-Trail Portions of Cave, Brown
Waterfall.

Sardine Room

Lowest point 326’, Steps, One Mile High.

Paradise Room

Algae, Moss From Artificial Light, Chinese
Pagoda, Fossilized Rat Skeleton, Ray
Kellys Discovery, 300’ Long, Fish Tunnel
over 100’, North Pole, Fireman’s Pole,
6’2” Candle, Atlas Column 26’ x 18’
Empire State & Statue of Liberty, Helictites and How Formed, Calcite Crystals,
Humidity 90%.

Grand Finale

Queen Victoria, Reason for Doors, 1940
Exit Tunnel, Regrowth of Stalac.
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Type 5 Factual
(10% Fantasy-90% Factual)

Entrance

Welcome, Do's & Don'ts, Elevation, London
Mountains, Tobacco Roots.

Discovery Hole

Natural Discovery Hole, Lewis & Clark
Trip, Williams & Pannellln 1892, Condensed
Warm Air Forming Steam, Dan Morrison,
History of Cave (hmership. Tunnels,
Animals, Big Eared Bat Colonies.

Spiral Staircase Room

90' Hole, Water Erosion, Age of Limestone
(250 million years), Mississippian period.
Age of Caverns Itself, Invertebrate Fos
sils, Decision Rock.

Cathedral Room

Largest, Old Faithful, Stalag. & Stalac.
Growth, Columns, Rate of Growth, 8 Ton
Fallen Idol, Earthquake, Number of Steps,
Chiseling out of Limestone by CCC, Other
Developments by CCC, Drapery Rock.

Lower Cathedral Room

Old Cave Trails, Formation of Stalac.,
Natural Arch of Rubble, Shield Formations,
Colorations of Limestone, Bacon or Scarfrock & Development, Popcorn or Clusterite
and How Formed, Popcorn Room, Man-made
Tunnels.

Bottom of Pit

Rings of Stalac. Growth, Smoke & Drafts
of Spiral Staircase, Crooked Elephant's
Trunk, Water Erosion, Chart.

Garden of Gods

Crystal Pool, Temperature.

Brown Waterfall

Feb. 1936 Ray Kelly Discovered Paradise
Room, Total Darkness, Phosphorescent
Rock, Brown Waterfall, Off-Trail Tours,
Old Trails.

Sardine Room

326' Lowest Point, One Mile High, Steps.

Paradise Room

Moss, Ferns, Algae, Artificial Light,
Fossilized Rat, 300' Long, Fish Tunnel
& Fossils, Atlas 24' x 18', Helictite
Formation, Empire, Candle 6'2", 1959
Earthquake, Temperature, 17' high Tallest
Stalag., 8" from Celling Chinese Pagoda,
Humidity 90%, Milk Tunnel.

Grand Finale

Calcite Crystals, Exit tunnel, 1940
Stalac. Regrowth, Reason for Doors.

71

APPENDIX B
Visitor Loss that can be Directly Attributed to the
Discontinuation of the Cable Car Lift
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VISITOR LOSS DIRECTLY ATTRIBUTED
TO DISCONTINUATION OF TRAM*

DATE

JULY

AUG.

TOTAL ATTENDANCE

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
1
2
3
4
5
6

TOTALS

LOSS

652
886
499
575
527
533
452
711
970
472
577
683
706
566
588
804
679
627
489
500
466
714
850
709
717

45
49
27
28
24
28
31
36
28
27
25
36
29
21
26
52
65
30
35
38
31
37
30
26
44

15,972

848

* Due to a direct refusal to walk, or a refund.

5.04% loss
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APPENDIX C
Coded Questionnaire and Code Sheet
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____ §_
9
___ Ij!_
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Your tour of the cav»ms took approximately 90 minutes. Would you prefer;____________
A longer tour
_______________________________
A shorter tour______________________ _________________________________________
^ Nn change
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Interpretive tours given at the cavems include the GUIDED and the SELF GUIDED tour.
Please rate your satisfaction with the manner in which information was presented on YOÜB
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CODE SHEET

Tour Type
Guided ......... .
Tour #1. . . . . .
Tour #2.........
Tour #3.........
Tour //4.........
Tour #5. . . . . .
Self-guided........
Guide Stationing .
Taped Message. , .

. .A
. .B

. . c
.
.
.
.
.
.

.D
.E
. F
.G
.H
. I

Temperature
Less than 5 0 ......... K
50 to 5 9 ............ L
60 to 7 9 ............ M
80 to 8 9 ............ N
90 plus...............0
Precipitation
Clear*• • • • • •• * P
Cloudy ............. Q
R a i n .................R
S n o w .................S
Time
8AM-12PM.............T
12PM-4PM... ......... U
4PM-8PM.............. V
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APPENDIX D
The Brief Explanation of Intent and Purpose of the Survey,
Given to All Visitors Prior to
Questionnaire Distribution
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Your opinion of the recreational services offered at Lewis and
Clark Caverns are needed so that we may better serve you in the future.
I wish to collect your ideas through this brief questionnaire (shown)
that consists of seven questions that require only a check.

All adult

ticket purchasers are welcome to fill out this brief questionnaire.
takes only three to four minutes to complete.
with questionnaires attached.

It

I will hand out clipboards

Benches are provided outside.

When you

are finished, unclip the questionnaire and drop it in the wooden box by
the gate and the clipboards in the other box.

The train will be arriving

shortly.
THANK YOU FOR YOUR PARTICIPATION
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APPENDIX E
Schedule for Self-'Guiding Tour with
Stationed Guides
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GUIDE
2

#1
Ent.
Par.
Par.
Par.
Par.
Par.
Par.
Par.
Par.
Par.
OUT
Ent.
Spir.
Cath.
Half
Gar.
BHnO
OFF

Ent.

Spir.
Cath.

Half
Gar.
BHgO

Par.

Ent.
Cath.
Gar.
Gar.
Gar.
Gar.
Gar.
BH2O
BHgO
BHoO
Par.
OUT
Ent.
Spir.
Cath.
Half
Gar.
OFF

3

Ent.
Cath.
Cath.
Half
Half
Half
Gar.
Gar.
Gar.
BH.O
Par.
OUT
Ent.
Spir.
Cath.
Half
BHgO
OFF

4

Ent.
Ent.
Cath,
Cath.
Cath.
Half
Half
Half
Gar.
BHgO
Par.
OUT
Ent.
Spir.
Cath.
Gar.
Gar.
OFF

5

Ent.
Ent.
Ent,
Cath.
Cath,
Cath.
Half
Gar.
BH.O
Par.
OUT
Ent.
Spir.
Half
Half
Gar.
Par.
OFF

6

Ent.
Ent.
Ent,
Cath.
Half
Gar.
BHgO
Par.
OUT
Ent.
Cath.
Cath.
Cath.
Half
Par.
Par.
Par.
OFF

7

Ent.
Cath.
Half
Gar.
BHgO
Par.
OUT
Ent.
Ent.
Ent.
Ent.
Half
Half
Half
Half
Half
Half
OFF

8

Spir.
Cath.
Half
Gar.
BH„0
Par.
Par.
Par.
Par.
OUT
Ent.
Ent.
Ent.
Ent.
Ent.
Ent.
Ent.
Par.

Time
3-8:30
8:30-9
9-9:30
9:30-10
10-10:30
10:30-11
11-11:30
11:30-12
12-12:30
12:30-1
1-1:30
1:30-2
2-2:30
2:30-3
3-3:30
3:30-4
4-4:30
4:30-5
5-5:30
5:30-6
6-6:30
6:30-7
7-7:30
7:30-8
8-8:30
8:30-9
9-9:30
9:30-10
10-10:30

Entrance and Discovery Hole Room. Discuss History, Geog., Do's
& Don'ts. Answer questions. Politely, but firmly inform all
visitors to stay ON THE TRAIL AT ALL TIMES. Also tell the extent
of trip, darkness, watch for low ceilings, use handrailings, etc.
Spiral staircase and Sample Room. CCC, some geology, fantasy.
Answer questions. Caution about Fat Man's Misery, Backscratcher.
Upper and Lower Cathedral Rooms. Wander through rooms. Show
Fallen Idol, Old Faithful, etc. to all interested persons.
Questions?
Halfway Room and Bottom of Pit. Answer questions, offer information.
Garden of Gods. Mingle with visitors. Show Crystal Pool. Questions?
Brown Waterfall and Sardine Rooms. Wander through both rooms. May
show total darkness if all visitors in vicinity are aware of what is
about to take place,
Paradise Room and Grand Finale. Show largest formations. Answer
questions. Hold people at first door until Bruce or Dan are avail
able to lead them through the Exit Tunnel.
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All Personnel:
-Please punch In 10-15 minutes early to be at the entrance on thehour.
Entrance man must wait to be replaced before leaving.
-You will be expected to be in your assigned stations on -ime.
watches.

Bring

-Wear your shirts and jackets with patches.
-Make sure all visitors remain on the trail and toucn theformations
little as possible.

as

-Do not sit down in one room but wander throughout assigned area discus
sing cave features, answering questions, etc. with public. Mingle with
them, smile occasionally, answer the questions to the best of your
ability . . . DO NOT fabricate answers if you do not know the answer.
-For the purpose of this experiment, use historic dates, scientific
explanations, etc. as given in the handout.
-Entrance guide must inform all visitors to stay on trail AT ALL TIMES.
Also to watch for low ceilings, steps, etc.
-You may bring your lunch and eat it in the cave if you wish. Just try
not to have peanut butter in your mouth when visitors ask questions.
-During your OUT, you may lounge around the hoist house eating your lunch
and walk up through the cave to the Ent., or you may ride the train to
the lodge area for a potty break. (I may suggest this zfter 4 hrs. in
the cave) In any event, be at the Ent. on time.
-Lights should remain on at all times. Guide //I turn them on— Guide #8
turn lights off as last visitor goes through.
-In case of emergency, tell guide in front of you-relay message on
through cave. Administer first aid.

I hope the self-guided tours will be successful.
YOU!
HOPE IT'S FUN

It depends on
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APPENDIX F
Dialogue for Tape Recordings Used
on Self-guided Tour
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Welcome to Lewis and Clark Caverns State Park.
your self-guided tour of the cavems.

We hope you enjoy

Several guides are in the cave to

assist you by answering questions, showing cave features and making your
tour informative and, hopefully, interesting.
them questions.

They are there to help you!

the entrance and exit via a man-made tunnel.
be negotiated in the entire tour.

Please feel free to ask
You will descend 326' below
Approximately 600 steps must

Before you enter the cave, pay strict

attention to the rules prepared to protect yourself snd the caverns;
(FORCEFULLY) Don't litter; also, no smoking; please do not remove or de
stroy any formations or rocks from thecave, stay on the tain trail at all
times and hold onto the handrails.

(PAUSE)

Lewis and Clark Caverns occupya void in the hill at the top of
the trail.

The cave is protected by a

500' thick

shall of solidlimestone

which acts as an insulator keeping the cave's temperature at a constant
46° to 50° yeér round.

The cave entrance lies at 5595' above sea level,

about 300' above the lodge and parking area.

(PAUSE)

Twenty-one miles

east of the cave's entrance lies Three Forks, where the Jefferson, Gallatin
and Madison Rivers join to form the headwaters of the Missouri River.

Fifty-

six miles southwest of here lies Virginia City, which 100 years ago supplied
large quantities of gold.

(PAUSE)

In August of 1805, the Lewis and Clark expedition passed by in the
Jefferson River canyon, 1300' below us, apparently unaware of the caverns'
existence.

(PAUSE)

Credit for the discovery of this beautiful cavern is commonly given
to a pioneer rancher, Tom Williams, and a ranchhand, Bert Panne11.

They

found the cavern opening while hunting in the area in 1892.

Apparently,

they saw what appeared to be smoke coming from the mountain.

The smoke
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turned out to be a column of warm air, which on a below zero day, condenses
and forms steam as it rises out of the cave’s entrance.

Local and nomadic

Indian tribes were undoubtedly aware of the cave long before Williams’ and
Pannell's exploration; however, there is no evidence they entered.
haps it held some religious significance?

Per

(PAUSE)

The first improvements on the cave site were made in 1902 by Dan
Morrison, a local miner and promoter.

With the help of his nephew, George,

the two enlarged and cleaned the entrance.
came up.

Then the question of ownership

Morrison attempted to obtain the deed for the site, but failed.

The Federal Government took charge, and in 1908 President Theodore Roosevelt
proclaimed the cave Lewis and Clark Caverns National Monument.

Following

the proclamation, the cave was technically closed from 1913 until 1937.
(PAUSE)
In 1935, the Civilian Conservation Corps set up a camp and began
to develop the cave site.

The CCC boys built the 3.2 mile route from the

highway, rebuilt the main parking lot, and built the stone headquarters
building.

They also spent many days of tedious work inside the cave,

including the chipping away of stone stairways and the digging of the
538’ exit tunnel.

These young men made improvements on the site which

total worth can be conservatively estimated at $2,000,000.

(PAUSE)

In 1937, while the CCC boys were still working on the site, the
Federal Government deeded the cave to the State of Montana.
later acquired and totals nearly 3,000 acres.

Land was

(PAUSE)

Many forms of animal life exist in the cave.

Pack rats, mice,

albino spiders and fleas frequent portions of the cavems; in addition
to the Western Big Eared Bat,

(PAUSE)

As near as it can be estimated, Lewis and Clark Caverns was b o m
about 220 million years ago.

It all started with the gradual seepage of
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ground water through minute cracks in the limestone ilock that is now
known as Cave Mountain.
mild carbonic acid.

Carbon dioxide joined with the water to form a

This charged water ever so slowly dissolved the lime

stone and widened the cracks until more and more water flawed through.
Finally, running streams rushed through the rock, causing the erosion proc
ess to become mechanical, as well as chemical.

In tne end, the streams

dried up, leaving a small maze of rooms and passageways.

The stage was

then set for the second phase in the making of a remarkable cave.
Water containing dissolved limestone dripped from the ceiling and
walls.

Much of the water evaporated in the cave's atmosphere leaving the

limestone deposited in a wide variety of places and designs.
As water dripped from the ceiling, part of its limëstone

load was

left behind in the form of long icicle-like formations called "stalactites".
When the water fell to the floor, the remaining limestone was deposited in
stump-like formations called "stalagmites".

A stalactite slowly creeps

downward and a stalagmite slowly rises until they meet to form a "column"
or "pillar".

"Waterfalls" were probably formed by water slowly dripping

over a ledge.

Some water was pulled through very snail openings by the

strong forces of capillary action to create the unusual "clusterite".
These are most commonly called cave popcorn or grapes. Other types of
formations including calcite crystals, helictites, and scarfrock exist
in the cave.

Ask a guide to point these out.

The various colors of the formations are caused by mineral impu
rities in the limestone.
by oxides of iron.
is white.

(PAUSE)

Red, orange and brown colorations are caused

The grays are caused by manganese and pure calcite
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Again, please ask the guides any questions you may have.
you enjoyed your self-guided tour of Lewis and Clark Caverns.
END

We hope
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APPENDIX G
The Sample Defined
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Total number of responses toquestionnaire

. . 1,252

Refus a j u s ..................................
Total number of adultvisitors
Sample size . . .

in 1974. . . .

12
46,307

...................

2.70%

Response rate ............................... 99.05%

GUIDED TOURS

DATE

* ^
Type 1
Total responses............... 197
Refusals ...................
0

July 16 - August 3

Type 2*
Total responses............... 193
2
Refusals ...................

July 26 - August 6

Type 3*
Total responses............... 171
1
Refusals ...................

August 4 - August 11

Type à*
Total responses . . . . . . . .
Refusals ...................

August 11 - August 18
192
4

Type 5
Total responses...............224
Refusals ...................
4

Angus t 18 - August 24

Total
Responses.................... 977
R e f u s a l s ..................... 11

SELF-GUIDED TOURS w/ GUIDES STATIONED IN CAVE
Total responses.............
Refusals ...................

205
1

August 27 - 28

SELF-GUIDED TOURS w/ TAPE RECORDED MESSAGES
Total responses................70
Refusals ...................
0

September 19

* Refer to page 18 for explanation of tour types.
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APPENDIX H
Chi Square Analyses for
Tables 1 through 7
and 9 through 15
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Chi Square Analyses for Tables 1 through 7 and 9 through 15

The "Undecided" or "No Response" columns and rows were omitted
in the following chi square computations.

Chi Square Analysis of Table 1
Had
Visited

Did
enjoy
walk

190

Had not
Visited

758

948

^

^ = 11.71
df = 1
P < .05

Did not
enjoy
walk

274

199

283

957

1231

P < .001

Chi Square Analysis of Table 2

Had
Visited

Preferred
walking

Had not
Visited

380

434

^ = 44.53

df = 1
P<
Preferred
riding

190

446

636

244

826

1070

.05

P < .001
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Chi Square Analysis of Table 3

Did enjoy
walk

Preferred
walking

Did not
enjoy walk

429

432

^ 2

= 225.7

df = 1
P <.05
Preferred
riding

370

259

629

799

262

1061

P <.001

Chi Square Analysis of Table 4

Guided
tour

Did enjoy
walk

733

Self-guided
tour

216

949

X

^ ^ 2.98

df = 1
P > .05
Did not
enjoy
walk

233

966

284

267

1233

^2

Chi Square Analysis of Table 5

Guided
tour

Preferred
walking

332

Self-guided
tour

102

434

= 2.56
df = 1
P > .05

Preferred
riding

514

124

638

846

226

1072

Chi Square Analysis of Table 6
50°

Did enjoy
walk

35

Did not
enjoy
walk

37

50-59°

60-79"

80-89

93

588

234

950

17

170

95

284

110

758

329

1234

= 16.55
df = 3
P <.05
P < .01
* No responses were collected on days exceeding 90 degrees, and this
column was omitted in the chi square calculation.
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Chi Square Analysis of Table 7

50°

50-59°

60-79^

80-89'

Preferred
walking

22

52

265

96

435

Preferred
riding

10

44

408

176

638

32

96

673

272

1073

.47
df = 3
P < .05
P < .001
* No responses were collected on days exceeding 90 degrees and this
column was omitted in the chi square analysis.
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Chi Square Analysis of Table 9

Guided
tour

Self-guided
with tapes

Self-guided
stationed
guides

Very
Satisfied

386

23

58

46'

Satisfied

290

26

66

382

Undecided
or No
Response

70

8

19

9'

6

1

13

20

5

0

3

U

757

58

159

974

Unsatis
fied

Very
Unsatis
fied

^ = 47.17
df = 8
P < .05
P < .001
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Chi Square Analysis of Table 10

Guided
tour

Self-guided
with tapes

Self-guided,
stationed
guides

Very
Satisfied

95

4

9

108

Satisfied

95

5

20

120

Undecided
or No
Response

26

1

8

35

3

0

6

9

1

2

3

6

220

12

46

278

Unsatis
fied

Very
Unsatis
fied

'2 _

= 41.78

df = 8
P < .05
P < .001
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Chi Square Analysis of Table 11

tour

Self-guided
with tapes

Self-guided,
stationed
guides

T
Very
Satisfied

481

27

67

575

Satisfied

385

31

86

502

Undecided
or No
Response

96

9

27

132

Unsatis
fied

9

1

19

29

Very
Unsatis
fied

6

2

6

14

977

70

205

1252

Y

= 75.10

df = 8
P <.05
P < .001
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Chi Square Analysis of Table 12

Tour Type
I & 2

Very
Interested

185

Interested

170

Tour Type
3

Tour Type
4 & 5

102

234

521

166

399

416

977

Undecided
or No
Response

Uninter
ested

Very
Uninter
ested
390

171
= 25.54
df = 8
P < .05
P < .01

* Due to the small number of frequencies in both Tour Types 1
and 2, and also Types 4 and 5, they were combined for the
calculation of chi square.
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Chi Square Analysis of Table 13
Tour Type
1 & 2

Tour Type
3

Tour Type
4 & 5

Too Much

49

8

11

68

Too Little

15

13

76

104

Just Right

313

144

312

769

377

165

399

941

= 72.66
df = 4
P < .05
P < .001
* Due to the small number of frequencies in both Types 1 and 2, and
also Types 4 and 5 Tour groups, they were combined for the calculation
of chi square.
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Chi Square Analysis of Table 14
Tour Type
1 & 2

Too Much

Tour Type
3

0

3

Tour Type
4 & 5

1

4

2 = 53.09
df = 4
Too Little

48

188

107

343
P <.05
P < .001

Just Right

189

118

296

603

380

166

404

950

* Due to the small number of frequencies in both Tour Types 1 and 2,
and also Types 4 and 5, they were combined for the calculation of
chi square.
Chi Square Analysis of Table 15
Tour Type
1 & 2

Too Much

1

Tour Type
3

0

Tour Type
4 & 5

4

5

^

^ = 39.05
df = 4

Too Little

171

50

102

323
P < .05
P < .001

Just Right

211

119

306

636

383

169

412

964

* Due to the small number of frequencies in both Tour Types 1 and 2 ,and
also Types 4 and 5, they were combined in the calculation of chi square.

100

APPENDIX I
The Format Used In Guided Tours of the
Recent Past
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Ride on rear of car

TRAIN:

Caution to stay in car - bumped beads, etc,
going and com

HOIST:

Caution - hands, feet, heads, etc. Read sign,
be sure you release it before signaling.

1 . entrance: Mountains - Madison - Gallatin - etc.
River. Old Trail. Altitude, Estimate
of geological age of limestone must be
given some time during the tour. Rail
roads, Lewis and Clark expedition.

Set brake and
Optional
London Hills

2.

DISCOVERY HOLE: Discover history. Morrison. Animals
and life. Do's and Don'ts. Steps uj and
down - CCC's.

3.

STAIRCASE:

4.

SPIRAL STAIRCASE HOLE:

5.

SAMPLE ROOM AND FAT MAN'S MISERY:
Cave zoology-formation. Stalactites,
stalagmites, clusterite, helictite,
scarfrock, flrwstone. Carved steps.
Willie the whale. Boat with Lewis or
Jonah. Gateway to the Caverns.
Beaver slide. Coffin. Backscratcher.
Caution abort head knocking.

6.

Approx, 90' Tunnel bypass,

CATHEDRAL ROOM: 120' x 90' x 40'.
Carrots. Lovers. Ghost Forest.
Dwarves and Dopey. Fountain. Fallen
Idol. Tapestry. Pot Bellied Monkey.
Ice Cream Cone.

LOWER CATHEDRAL ROOM: Totem poles with
faces. Camp fire. Cathedral towers.
Church. Dof or Wolf. Grandpa and
Grandma. Everglades and toad.

inverted forest.
Iroken Candle.
Cauliflower.
Bust of Venus.
Colonial Lady.

W(odmen.
Shiek.
Love Birds. Top
o' the Fallen Idol,
Bull Ape. Ram's
Head. Sacajewea.
Kremlin.

Headless Horse
man. Fallen Rock.

CONNECTING TUNNEL: 1947-48. Bottom of
hole. Elephants trunk. Bridal suite.
Grandma's cellar steps.

P.riest. Clam.
Rit's roost. Water
course in big hole.
Growth rings.
Eagles.

"PRINCESS" PAIACE; Castle. Knight.
Princess, Paul Bunyan's foot. Cog
House. Elevation Depth. Healing
and Growing Back. Rumba rocks.

Fossil Fish,
and pillars.

Post
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TEXAS PANHANDLE: Sand dunes or mud with
tracks. Barrel cactus, Imaginaion rocks.
River fluctuation.

Optional
Eagles nest- Stair
case problems and
pegs holding up
ro cks. Chipmonks,
Polished rocks.

10.

GARDEN OP THE GODS:
Sky Hook.

11.

CRYSTAL POOL: Santa Claus. Transmission.
Pompey’s Pillars, Angel wing. Golden
Staircase, Harp. Wise men. Deer.

12.

BROWN WATERFALL : Sword. Tooth roots.
Elephant ears. Santa's reindeer and sled.
Darkness and glow. Ray Kelly. Raisins.
Crapes. Plug or balanced rock. Mtn. of
Tibet.

13.

BREAKFAST NOOK: Pancake. Eggs, Bacon.
Orange. Grapefruit. Grandma and rocking
chair. Spaghetti. Cottage cheese. Bronze
falls. Bridal veil falls.

Clock on wall.
Baby head.

14.

LOWEST POINT: Sardine room. 326' below
entrance. Peg leg hill. 19th step 1 mile
high.

Jail house. Big rock
candy mountain. Rat
bones.

15.

PARADISE ROOM: Flintstones - Charley Brown Maggie & Jiggs. Cottage. Lewis & Clark
Monument. North Pole. Horned owl. Lovers.
Fireman's pole. Bugs Bunny's carrot. Dirty
dishes. Cups and Saucers. Atlas column (26'
high X 18' dia). Devil's roller coaster.
Empire Column (25' high x 12%' dia). Statue of
Liberty. Capitol. Bride. X-mas tree - roller
coaster - switchback road. Pagoda. Grotto w/
popeye, elephants, animals and wooley man. Organ
and organist. Altar. Ugly duckling. Tower of
Pisa.

16.

FISH TUNNEL: 245' , Pluto and the fire hydrant.
Half and half 32'. Root beer.

Peanut brittle.

Eagles nest. Stair
case problems and
pegs holding up rocks.
Chipmonks. Polished
rocks.
Bee hive. Hear column.
Bridal cake. Churchill.
Bat. Skull. Reindeer.
Boy fishing. Boy in
barrell. Penguin.
Fossil.

Donkey skull. Skull.
Old man of the mtn.
Bloody hand. Witches
broom. Directions.
Cathedral room up
108'.
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GRANDE FINALE: Setting of Stage. Stage
hands. Trio of singers. Director's box.
Madonna. Wolf and rabbit.
17.

EXIT TUNNEL:

538'

Optional
Growth of broken
stalactites.

Doors.

If anyone wishes - post cards, souveniers, and lunches
are available at the Curio Shop across tha parking area.

